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(54) Hydraulic stent inserter 

(57) The present invention pertains to an instrument 
to insert stents into arterial ducts in which a coaxial hose 
and sheath together, adjacent to a push rod, define a 
housing (27) designed to receive the stent (28) and the 
sheath slides longitudinally with respect to the hose due 



to the thrust of a fluid pressurized in a chamber (22) with 
closed ends between the hose and the sheath behind 
the housing of the stent, the movement of the sheath with 
respect to the hose causing the stent to be released. 
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Description 

The present invention pertains generally to an 
instrument to insert stents into arterial ducts. 

Stents are essentially metal armatures which are 
inserted without surgery into arteries as bypasses 
against the development of intimal hyperplasia, angiop- 
athy occlusions and other disorders affecting arterial 
ducts. These armatures may be lattice elements in a 
metal alloy with a thermal memory, ie. in shape, and are 
flexible, strong, biocompatible, self-expanding, radio- 
opaque, and able to regain their shape even when over- 
extended. 

To be used, a stent with shape memory is first tight- 
ened and closed, at a low temperature, in a sheath with 
such dimensions as to be able to pass into an arterial 
duct. Then, once introduced into the artery, it is released 
and, with the body temperature, it regains its original 
shape. 

Mechanical-expansion metal armatures are likewise 
known for implantation in arterial ducts. 

Such armatures, once taken in their contracted form 
into the desired section of an artery, are expanded, for 
example, by means of an inflatable ball inserted into the 
duct along with the armature. 

However, though the above mentioned type of stent 
is available, a reliable technique for inserting it into the 
arterial duct has not yet been established. At present, to 
insert a stent into an arterial duct, catheters of a conven- 
tional type for arterial treatment and exploration are 
used. The stent is placed and tightened in a sheath, 
arranged inside the insertion catheter, carried with this 
to the area of implantation in an artery and mechanically 
released by pushing it out of the sheath with a thread 
extending into the catheter. This technique has however 
problems of insertion, due to the necessary force which 
is difficult to transmit over a distance with a flexible hose. 

It is a primary object of the present invention to obvi- 
ate such difficulties by providing a safer and more reliable 
stent inserter which is simple and handy to use. 

It is another object of this invention to provide a stent 
inserter with a hydraulic action able to work always by 
traction and to more effectively implant the stent and 
extract the sheath. 

It is yet another object of this invention to propose a 
stent inserter which integrates with a catheter for treating 
or exploring arterial ducts. 

Said objects are achieved by a stent inserter as 
claimed in claim 1 . It shall anyhow be described more in 
detail in the continuation of the description, made with 
reference to accompanying drawings, in which: 

Figure 1 shows a cross-sectional view of the whole 
assembly; 

Figure 2 shows a section of the inserter, at the ele- 
ments forming a cylinder for hydraulic action; and 
Figure 3 is a transversal cross-sectional view 
according to arrows Ill-Ill in Fig. 2. 



The inserter comprises a flexible hose 1 1 with two 
or more openings 12, 13, which extends in an outer 
sheath 14 also flexible. The hose 1 1 has one proximal 
end 1 1 ' and one distal end 1 1 The proximal end 1 1 ' of 

s the hose is fixed to a union 15 which may be provided 
with a first coupling 16, to insert a guiding thread 17 or 
another element in a first opening 12 of the hose, and 
with a second coupling 18 for delivery of a fluid into the 
second opening 13 to inflate a distal ball 13'. The union 

w 15 and the couplings 16, 18 are in themselves known 
and entirely similar to those of conventional catheters for 
exploration or treatment in arteries. At the distal end 1 1' 
of the hose 11 a conical push rod 19 is applied which 
may also be connected to a tubular element 20, where 

is required, so as to extend the hose and to get a thread 
guide 17 even beyond the push rod 19. Optic fibres or 
another system which shall extend to the push rod or 
beyond may pass into the hose in place of the thread 1 7. 
An additional coupling 21 able to slide on the hose 

20 is coaxially provided along the hose 1 1 . 

The sheath 1 4 around the hose 1 1 has one proximal 
end 14* fixed to the additional coupling 21 and one open 
distal end 14" adjacent to the push rod. 

The hose 1 1 , with the additional coupling 21 for one 

25 section and with the outer sheath 14 for the remaining 
section, defines a duct or chamber 22 designed to 
receive a hydraulic fluid from a syringe 23 or from a pump 
connected to the additional coupling 21 by means of 
channel 24 which opens laterally into said duct or cham- 

30 ber 22. 

This chamber 22 has its ends hermetically sealed in 
areas upstream and downstream of the hydraulic fluid 
inlet. More specifically, the chamber 22 is closed at the 
level of the additional coupling 21 by a first seal 25 slid- 

35 ingly provided on the hose 1 1 and engaged with the inter- 
nal surface of the coupling and close to the distal end 
1 4" of the sheath 1 4, by a second sheath 26 blocked on 
the hose and slidingly engaged with the inner surface of 
the sheath. Between this second sheath 26 and the push 

40 rod 19, the hose 11 and the outer sheath 14 define a 
housing 27 designed to receive a stent 28 to be inserted 
into an artery. The stent may be either of the type with 
shape memory or of mechanical expansion type, in its 
turn covered or otherwise with a biocompatible material. 

45 When the stent is contracted into its smallest size it 
is inserted into the housing 27 through the open distal 
end 14" of the sheath 14 so as to be located between 
the second seal 26 and the open distal 1 4". 

The instrument can therefore be introduced into the 

so artery concerned so as to take the stent 28 into the 
implantation area. The push rod 19, as well as helping 
the instrument to advance, masks the stent so it does 
not get into contact with and damage the artery wall. 
On reaching the stent implantation area, with the 

55 syringe 23 or the pump, a liquid is sent into the chamber 
22 between the first seal 25 and the second seal 26. 
Then, keeping the hose 1 1 still by hand, and through this 
the push rod 1 9 and the second seal 26, the pressure of 
the liquid in the chamber 22 causes the sheath 1 4 to slide 
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longitudinally since the thrust of the liquid on the first seal 
25, sliding on the hose, forces the additional coupling 21 , 
to which the proximal of the sheath 14 is fixed, to with- 
draw on the hose. 

In other words, the second seal 26 constrained to 
the hose 1 1 blocks the stent 28 thus preventing all with- 
drawal while the sheath 14 slides on the second seal 
withdrawing so far as to release the stent 28. This self- 
expands, if it is the type with shape memory, allowing the 
push rod to pass backwards and therefore the instrument 
to be withdrawn once the operation has been completed. 
On the other hand, if the stent is the mechanical expan- 
sion type, the instrument will be equipped with an inflat- 
able ball with a fluid fed through the second opening 13 
of the hose and which, acting on the inside of the stent, 
will cause the stent to expand for its implantation in situ 
in the artery. 

A similar result is achieved by keeping the additional 
coupling 2 1 still and with it the outer sheath 1 4, and leav- 
ing the hose 1 1 free. In this case, the hose and the sec- 
ond seal will slide forwards in the sheath so as to expel 
the stent from the sheath. 

Finally, it should be noted that the hose and/or the 
outer sheath may be strengthened by inserting metal or 
synthetic wires in order to give one and/or the other the 
required strength for the use the instrument is destined 
for. 



2. An instrument according to claim 1 , wherein 

an additional coupling (21) is placed and slides 
along said hose (11); 
5 - the proximal end of the sheath (14) is fixed to 
said additional coupling (21) and the distal end 
of the sheath is open adjacently to said push 
rod; 

- the chamber (22) defined between them by the 
10 hose and the sheath is closed, on one side, at 

the level of the additional coupling (21) with a 
first seal (25) sliding on the hose and con- 
strained to the inner surface of said coupling 
and, on the opposite side, with a second seal 
15 (26) constrained to the hose and engaged slid- 

ing on the Inner surface of the sheath, said sec- 
ond seal (27) being adjacent to the housing (27) 
for the stent (28); 

- a syringe or pump (23) is connected to said 
20 additional coupling to deliver the fluid under 

pressure into said chamber (22) to cause the 
sheath to go back on the hose if the hose is held 
locked or the hose to go forward in the sheath if 
the sheath is held locked, thus causing the stent 
25 to be released. 



Claims 



An instrument to insert stents into arterial ducts, 
comprising: 
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a flexible hose with one or more openings (1 1 , 
12, 13) and having one proximal end and one 35 
distal end; 

a flexible sheath (14) placed around the hose 
and having one proximal end and one distal end 
of the sheath; 

one union (15) applied on the proximal end of 40 
the hose (11) and designed to be provided with 
at least one coupling (16, 18) to insert at least 
one element into said hose; and 
- a push rod (1 9) fixed to the distal end of the hose 
and suitable for connecting a possible extension 45 
of said hose; 



characterized in that: 



hose and sheath together, adjacent to the push so 
rod, define a housing (27) designed to receive 
the stent (28); 

the sheath slides longitudinally with respect to 
the hose due to the thrust of a fluid pressurized 
in a chamber (22) with closed ends between the 55 
hose and the sheath behind the housing of the 
stent, said movement of the sheath with respect 
to the hose causing the stent to be released. 
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